Quantitation of forearm glucose and free fatty acid (FFA) disposal in normal subjects and type II diabetic patients: evidence against an essential role for FFA in the pathogenesis of insulin resistance.
This study was designed to quantitate glucose and FFA disposal by muscle tissue in patients with type II diabetes and to investigate the relationship between FFA metabolism and insulin resistance. The forearm perfusion technique was used in six normal subjects and two groups of normal weight diabetic patients, i.e. untreated (n = 8) and insulin-treated (n = 6). The latter received 2 weeks of intensive insulin therapy before the study. Plasma insulin levels were raised acutely [950-1110 pmol/L) (130-150 microU/mL)], while the blood glucose concentration was clamped at its basal value [4.9 +/- 0.1 (+/- SE) mmol/L in the normal subjects, 5.7 +/- 0.5 in the insulin-treated diabetic patients, and 5.5 +/- 0.3 in the untreated diabetic patients] by a variable glucose infusion. During the control period, arterial FFA concentrations were similar in the three groups, and they decreased to a comparable extent (less than 0.1 mmol/L) in response to insulin infusion. During the control period, the mean forearm FFA uptake was 2.5 +/- 0.5 mumol/L.min in the normal subjects, 2.9 +/- 0.5 in the insulin-treated patients, and 2.1 +/- 0.5 in the untreated diabetic patients. During the insulin infusion, FFA uptake was profoundly suppressed to similar levels in the normal subjects (0.9 +/- 0.1 mumol/L.min), the insulin-treated diabetic patients (1.1 +/- 0.3), and the untreated diabetic patients (0.9 +/- 0.1; P less than 0.001). Forearm glucose uptake was similar in the three groups during the control period. It increased during the insulin infusion, but the response in both diabetic groups was less than that in the normal subjects. The total amounts of glucose taken up by the forearm during the study period were 5.2 +/- 0.7, 2.6 +/- 0.5, and 2.1 +/- 0.6 mmol/L.min in the normal subjects, the insulin-treated diabetic patients, and the untreated diabetic patients, respectively (P less than 0.01). We conclude that 1) insulin-mediated glucose uptake by forearm skeletal muscle is markedly impaired in type II diabetes and improves only marginally after 2 weeks of intensive insulin therapy; 2) in contrast, no appreciable abnormality in forearm FFA metabolism is demonstrable in insulin-treated type II diabetic patients; and 3) FFA do not contribute to the insulin-treated skeletal muscle insulin resistance that occurs in patients with type II diabetes mellitus.